Abstract During the 20th century, a variety of concepts were developed aimed to provide frameworks for green space planning and design in urban areas. Both China and Scandinavia represent important experience in green space planning and management. However, none of the current concepts is generated based on the explicit combination of both a Western and Eastern context. In this paper, based on the analysis of various green space planning concepts and their development, a novel 'hybrid' approach is introduced.
Introduction

1
In urban areas, habitat fragmentation is usually considered as a major threat to biodiversity and a contributor 2 to the present species extinction crisis (Collinge 1996; Adriaensen et al. 2003) . Fragmentation has dramatic 3 impacts on landscape structure and landscape connectivity (McGarigal, Cushman 2002; McKinney 2003;  and general recognition of major concepts, three of these green space planning approaches are in focus -23 greenbelt and green wedges (fingers), greenways and green corridors, and green infrastructure. Three key 24 components of each concept are discussed: their structural elements, functional focus, and the methods (or 25 experience) it comprises. These components exist in all green space planning concepts but are highly 26 dependent on regional, historical and cultural contexts. The assessment of green concepts based on 27 international literature and novel projects focuses on China and Scandinavia. In both of these parts of the 28 world, the three major concepts and approaches are widely used but with local adaptation.
29
Development and implementation of the green concepts in the twentieth-century
30
Greenbelt and green wedge (fingers)
31
'Greenbelt' is the first comprehensive concept for a green space planning (Cohen 1994) originating from
32
Europe. The greenbelt of London, for example, has a long history but was formalised in the 1940s. As a 33 policy and a city and regional planning approach, the greenbelt concept has been used to retain areas of city 34 and largely undeveloped land surrounding or neighbouring urban areas. In greenbelt planning areas, many 35 different urban construction activities are strictly limited in order to prevent an urban expansion. The main function of a greenbelt thus is controlling further urban sprawl. But greenbelts such as the Greater London
In China, the concept of greenbelt was borrowed from Europe after 1949 and has become one of the 23 planning concepts integrated in master plans. For example in Xi'an, Beijing and Shanghai, urban-encircling 24 greenbelts were established or are being developed (Qiu 2010) . In Beijing, the current spatial concept of 25 greenbelt is based on the 1958 Master Plan, which was confirmed in 1992 . It consists of 26 two greenbelts: the inner greenbelt and the outer greenbelt. However, nowadays both the two greenbelts 27 are of greater importance for city greenery and recreation than for controlling urban sprawl (its original 28 function). On the other hand, the concept of greenbelt was introduced as an approach to restrict urbanization,
29
but it eventually failed because of the acceptance of market economy followed by tremendous growth in 30 traffic. In Xi'an, the current and updated green space plan (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) divides the greenbelt into two 31 categories: greenbelts along the highways and greenbelts along the river. Green belts are both circular
32
(along the ring-road) and linear (along the waterways) in configuration. The city greenbelt of Shanghai is 33 98km long with an area of 6208 km 2 (Fig.2) . Different from traditional greenbelts in Europe that retain the 34 undeveloped areas surrounding urban areas, the Shanghai greenbelt is mainly artificial in nature through
35
tree-planting combined with construction of parks outside the city. The purpose of this greenbelt is to control urban sprawl and divide urban and neighbouring fringe areas to improve the urban ecological environment and provide recreational areas for citizens. An example of a greenbelt of an equivalent scale to the European Green Belt is the Three-North Shelter Forest Program, also known as the Green Great Wall, which covers 40% of the land area of China. This program comprises a series of planted forest strips at 1 national scale designed to prevent the expansion of the Gobi Desert. Sand-tolerant vegetation is selected in order to suit desert condition and stabilize the sand dunes (Wang et al. 2010 ).
( Fig.3) . It derives from the star-shaped settlement pattern in between the urban areas which form a system 6 of parks and open spaces that make up a region-wide system linked by paths and green arterials. These are 7 setting off from the rural parts of the region and leading right into the city centre. Several factors lead to 8 extensive implementation of green wedges in Stockholm, the foremost one of which is as a result of (Höjer et al. 2011) (Fig. 3 ).
16
The Fiver Finger Plan in Copenhagen, Denmark, forms a network that penetrates urban fabrics at a 17 regional scale (Vejre et al. 2007) (Fig. 4) . Jørgensen (2004) 
25
In the updated Copenhagen plan of 2013, green wedges are still an important part, but the greenbelt 26 is gradually disappearing (Fig.4) . This shows that urbanization will have an important impact and 27 development will be in favour of slender fingers along the railways and other transport arteries. Hence, the 28 concept of greenbelt which was widely utilized through the 20 th century is challenged by the needs of 29 current city development.
30
Greenways and green corridors
31
The concept of 'greenways' was generated in North-America at the beginning of the 20th century. Fabos (1995) 
32
4
In Europe at the beginning of the 1990s, societal and scientific discourses changed as conceptual 5 approaches were developed that embraced new nature conservation strategies (Jongman et al. 2004) . Green 6 corridors were designed as habitat areas for connecting wildlife populations (through e.g. colonization, 7 migration, interbreeding and so forth) that had become fragmented by human activities or structures (habitat 8 fragmentation). The length and the width of green corridors have varied from regional to local level.
9
In Copenhagen, a plan for a network of green paths was approved in 1936 (Jongman et al. 2004) and the city's Finger Plan of the 1940s (see previous section) includes an important component of green
11
corridor planning. The plans aimed at accommodating demands of urban growth, recreation and 12 infrastructural functions in urban and rural areas on the urban fringe (Vejre et al. 2007) . Corridors can be
13
found to various degrees in a number of cities in Scandinavia, for example in Helsinki where the Central (Beatley 1999) . Green corridors provide important connection between places with high biodiversity, as
16
stepping stones, as well as recreational places for millions of city residents (Barthel et al. 2005) .
As for Chinese cities, the concept of greenways was introduced from United States in the 1990s.
18
However this introduction could build on a Chinese tradition of contextual greenway planning extending
19
for more than 2000 years according to Yu et al. (2006 28 He et al. (2010) noted that the traditional Chinese planning and design philosophy (Fengshui) 29 inspired the planning of the Pearl River Delta Regional Greenway (PRD) ( 
16
Green infrastructure
Like the greenway concept, the green infrastructure concept also originates from the United States (in the around the world. Benedict, McMahon (2002) emphasised that green infrastructure refers to an ecological 20 framework needed for achievement of environmental, social and economic sustainability. It encompasses 21 a wide variety of natural and restored native ecosystems and landscape features that make up a system of
22
"hubs" and "links" in regional or city scale. In a Chinese context, Alan et al. (2009) 
31
In recent years, there has been a growing awareness amongst local governments of the need to plan 32 for green infrastructure. Since 1992, Swedish legislation has been modified to pay special attention to 33 sustainability, including the importance of green infrastructure in and around urban areas. According to the 34 revised planning legislation, Swedish towns and cities are recommended to develop a green infrastructure plan as an essential part of the mandatory structure plan (Sandström 2002 
21
Scenic Area is an important stepping stone that links surrounding small tracts of green space, such as parks and gardens (Fig. 7) . Third, close-to-nature (near-nature) and low-carbon city planning are two approaches
23
led by the government, focusing on improvement of green space rate and living standard of people. The 24 master plan of Taizhou (2005) is based on the concept of green infrastructure on regional, medium and 25 small scales in order to resolve issues of urban sprawl and heavy flooding. Three types of processes are 26 targeted to be safeguarded: abiotic process (flood control), biotic process (native species and biodiversity 27 conservation) and cultural process (heritage protection and recreational need) (Yu et al. 2005) .
28
Comparison of green space planning concepts in China and Scandinavia
29
Based on different city structure and context, green space planning and management vary both across China
30
and Scandinavia. However, in spite of variation within these two regions, overall differences between the 31 two can be noted. Table 1 provides a comparative overview of these differences. All of the mentioned 32 concepts were initiated and developed in the 20 th century, and subsequently implemented throughout
33
Scandinavia and China, but under very different economic, environmental, political and social conditions.
34
As is evident, green space planning and management no longer refer only to 'green' space but extend to
35
blue spaces and urbanized areas as well.
consideration. It tried to achieve control urban sprawl through green space planning. After its introduction in China, Beijing was the first city that implemented this concept but presently its application seems to 1 deviate from its original principles of urbanization restriction towards more focus on recreation and 
31
Green infrastructure is a current concept that is still under development, and both China and 
12
resolving particular urban problems, e.g., the greenbelt concept was geared towards urbanisation control,
13
even though its function was broadened afterwards according to social and ecological processes. There is 14 lack of an overall picture and concrete approaches emphasising the entire city's habitat connectivity. 
32
( Fig. 8) .
33
1) River network -river or water system and runoff in urban surface, including all types of rivers and other waterways within the city green spaces that provide possible habitat refuge and scenic places 2) Green space network -protected natural and man-made green areas, such as parks, gardens, to a system and knows that he/she can use all of its parts. The 'individual' here is not only referring
21
to human being but also flora and fauna. Green networks can be designed to shape city structure and provide a framework for future growth-a framework to connect the green space and blue
23
space in the future.
24
This definition embodies a strategic approach to the problems of intensified land use and 25 fragmentation in urban areas. Green network is a multi-scaled concept and tries to refer to the function and 26 the structure of the network, as a key feature of networks is that they can have different configurations and 27 still serve the same goal (Opdam et al. 2006) . Its aim is to achieve connectivity in urban landscape and to
28
provide attractive and high quality environments for people live, visit and work on the one hand, and for
29
connecting habitats for plants and animals on the other. Another attractive element of green network is its 30 sim to integrate green and blue spaces. Green space is not a lonely island that is isolated from blue space, for flora and fauna (Shih et al. 2009 ). Its subject is a biological community and biotope mapping is the 13 collections of biotopes serving different species (Fig.9 ).
14 Parallel maps of dots for social and ecological functions of green space network are then merged
15
with the river and transport greening system and elaborated into green network maps. 
23
which will increase both physical and psychological well-being (Bolund, Hunhammar 1999) .
24
In this paper, we reviewed a series of leading green space planning concepts that aim to reduce 
8
The development of green networks will be an ambitious undertaking which will link green space, road 
